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The development and application of on-line model for the
prediction of strip temperature in hot strip rolling

J. H. Lee*, J. W. Choi*, W. J. Kwak** and S. M. Hwang*
Mechanical Engineering Department, POSTECH*
POSCO Gwangyang Technical Research Laboratories**

Abstract
Investigated via a series of finite-element(FE) process simulation is the effect of diverse process variables on
some selected non-dimensional parameters characterizing the thermo-mechanical behavior of the roll and strip in
hot strip rolling. Then, on the basis of these parameters, on-line models are derived for the precise prediction of
the temperature changes occurring in the bite zones as well as in the inter-stand zones in a finishing mill. The
prediction accuracy of the proposed models is examined through comparison with predictions from a FE process
model.
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Fig.1 Schematic procedures of hot strip rolling in finishing mill
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Fig.2 Boundary conditions and the FE mesh used for the analysis of heat transfer in an inter-
stand zone
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Fig. 3 Temperature distributions in an inter-stand zone predicted from FE process simulation,
for the case of water spray cooling. Process conditions are; carbon content of the strip material
=0.1%, L = 5800mm, H =10mm, T, =1000°C, V = 4000 mm/sec,

T, =20°C, h, =0. 00067 /mm?°C..
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Fig. 4 Comparison between the values of aA7=7,-7, predicted from the on-line model and
predictions from the FE process simulation.
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Fig. 5 Variation of the average strip temperature 7(x) with position x in the inter-stand zone,

predicted from FE process simulation.
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Fig. 6 The relation between 4 and D predicted from FE process simulation with all the
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Fig. 7 Comparison between the values of AT =T, — 7T, predicted from the on-line model and

predictions from the FE process simulation. The drawing includes all the reference sets of
process variables shown in Table 2.
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Fig. 9 An hypothetical model of rolling
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Fig. 10 Boundary conditions and mesh system for the basic FE models
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Fig. 11 Comparison between the values of ar=7,-7, predicted from the on-line model and
predictions from the FE process simulation '
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Fig. 12 Application of temperature on-line modes to the factory
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